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ABSTRACT 



MP01/PC01 .^Piiig Pottage. ■ - ' ^ . v -^^v, . ... 

; > JpectruM ■ if, P.epl||i^^yi„f 'd-i?^- a -hole 

backgrounas ana needs Of stttd^^^^^ the varying 

Chemistry courses can * be degilef to S+ *^ institution, 

; sharea by all studentsr mutua! 1^^^ ^^^^^ ' 

^tudentst i»Plementati:pn ol^Wethlll ?| *he 
ob^eeti^ess and basic sk-? 11^ -rem^flL*? poursf . 

relations with etufe^tl bv lalahcfho T?8tFuctors can foster good 

striving to bolst#r-stukents? |^|fL?^*^''f J -"^ P"lse and /. 

- encouragement. tnstCAictSS ^K^lii ?I P 
Chemistry topics'fnd'^Souia uSn^^ temptation to 5 over all " 

instructlonaf ^^^^l^iM^^t^^^ '^'^'^^^^^^i^^ 

. include informing stuaents of /soeliSi 1 course^ goals. Sucli methods 

speea, reading compreheniio3 Bt.^Jv ^fhff * reading: 

to assist In these efflJts aS^^^^^^ mathematical skills.. 



ReproductionSg^upRlied by EDRS are'the best 
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\\^N:S\The^%'cons t^^ of an effective^- preparatory courseVin chemistry 

, .presentf-tig^with a fonriidable set of prohlfefirff , SDscif ically how^ 
' do-w,a:^po:>^tioii the\job in keeping witfi-'^t^e -high staniards^ ' 

' that ought ^ to, charactariEe collage education whila tha open- door 
\ polic^^s (i^ich- I^endorse) ^ typlGal' of s tata and ocmmm/tty .^Qllage:sr \ 

\ , ' ; . ^ ^ ^ \, . . \'\ 

; ^prasents us with W mind-boggling ^variety o^f '^^studentv typas and, back- 1 \ 
^ grounds? >\ Obviously , we cannot have separate courses for veterans , ■ , 
repeaters , caraer^changers , and thav tempo rarily sjoblesSi The \\ 

1 ' . ^ ^ " \ . - \ ' . 

financial res trie tioris on the proliferation o also pre- v. 

V eludes the variety of preparatory courses we might like for those v 

V ethnic and racial minorities who arfe^^dascribed. as ^economically and ; ' - 
y socially underpriviledged, And one might wonder about those students 

who had no high school Themis try if \ they have an experience, it A 
V. is remembered as a dismal encountaaJv ^,\: — ^ ^ 

\\v It seems to me that our primary Job in this area of preparatory 

\\chemistry is to identify those needs that areAConmion to the whole 

spectrum of student ^types This may be ar> impossible .objective , 
\;biit no one has ever suggested easy sblutlons . If may .be that we are 
' dealing with a problem for which there is no s,olution, but rather 
we will have to be content with a steady evolution from bad jto 
-better. 

■.■«'■■.■." ■ 1 _ . 

, -The preparatory chemistry philosophy as I envision it and try 
to implement it can be described in three partsr A mutual , respect ^. 
between, instructor^^and students, the re^mediation of basic skills^ ^ 



erIc 



kttd^reaiis^ia expectations in tfeOTis o f course content . \ ■ > . 

-"V- ■ \ • ^^'^ ' ' • - ■ • • • 

R ESPECT :. \ > , ^ 

As&umibg ^ that^-we are hianane beings (If not amateur psychol^gisGa 
it would' seem to ^ne that we ought to be concerned with some self- 
image building or damaged-ego repair for^ many oRoour jtudents who 
come in with a feeling of hopei-essness and little or ho self-esteem'. 
After all, we can't do much with students who \tendj to give up^before- 
they start- With an attitude towjard our student^ that encompasses 
gentleness V humor > and an insistence ^^n their^ int^^ 

himan dignity we can generate the optliQal c lima te for lea rnirtg. We V 
need to balance cri ticism with praise when , possible iv ' We * should .^^^ 
encourage -^d reassure' with unflagging patience , ' And *we need ' tq -^^^ 

standing 



REALISM: 



We need . to re-evaliiate our objectives .periodically so jihat we- 



can distineulsh^ between the ideal and^ the realis tic . We should 
constantly r^efriind ourselves whom we are^ teaching and what we aj'e 
preparing them for. ^Realistic goals probably lie somew^e^e' be twe^^^^^ 
the exinremes of high"^ standardts (f lu^ 'em if t^ey can' t ti^ck tt^ ; 
and the '^dispensation of an oversimplified ^pablum that , is ^not quite . 
honestly called"college chemistry" ,^ '^partial answer might be, 
foimd In the 'use of individualized and slelf-paced prdgrams . 



\ 



My own approach has Sle^ ef feeei*^^^ ! to suph an extent that I 
^ould like to share it with /you. The st^d'eW^s are provided with a 
1 isfc .of learning ob j ectlV.es/ so that . they know what ti s expec ted 
of \them in terms of contenc mastery in a chapter . Questions and 
problems are assigned as a loosely cons true ted pre- test. Then all 
students^t^ke an kxam at /an .announced time. ^ ^ 



WiMe the exam is itjiot open-book , the students^re* permitted 

to bringW 5'* X 7;" carjd to the-exam on which they > have written any 

information they deem essential. The advantage of the legalized 

V ■ ^ \ - ■ " . 

"crib-sheetv is^ that it forces the students to study, organize, and 

videnfiify gapV in their understanding of concepts and capability to ■ 
solve problems^ I ' ve found that open^-book exams,* by contrast, 

- ehAoutfage poor preparation and a frantic'riff ling of pages in an , 
effort to find aAswers that are Usually ndt there. . ; 

On ehi basis .their iriaivldual resultB , the students can 
Identify their apecilic,\probiems and remed^ them by additional 

. study. When the student ;has^ aChieV^^^ 
she can arrange a re -,test\^nd demonstrate their :i^^ The 
reddest opportunity has. bein a tremendousLy ppsitlve foroe in student 
learning, ./jlt ma^es the exam inore ^^^t^^ learning -instrument as 

" opposed --tb^ a mere grading device . The slower learner is not ' 
penalized in .this way . 1 ca^l this repetetive ' protest ''calcute 
redundancy." ? * , , ' 
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J . In order to make tht re- test a less time-eons%ming opera.tiQnr : 
require the students toiretake only those problem types that ^ 
need improvBmeht Hence ^ student who scores 80%.tnay need to — \ 

;,take 'ortly pro^blams'^ of a type that were incorrectly done, in phm 

\ ' : . 

/ first exam. . ' . , ; \ 

The enormous improvement often shown'by students on^ thie ^e-test 
^ is gratifying to them and their teacher. 1 think- we can teach a . , 
^lot more chetnistry outside the shadow of the guillotine, \ If\we/ 
A diminish tension, and the grim, \humorless preoccupation the student 

tends to have toward grades , we are taking a giant step In the / 
V direction of humanizing our craft.. ; * * ■ 

Grade ■ebnsciousness can be diminished further, if we can justify 
to the students, why they --should expose them|elves to the rigors of 
a particular aci^ntific discipline. Most importantly, our \^rationale 
must include reasons quite apart from the practical necessity of ^ 
science courses for students pointing toward a cai:ee^-in a science 
related profession, Pra^atic justification is ri^ally sine qua non y 

but Justification In terms piE. moral and cultural values" Is the . 4 
challenge to our imaginations . \ 

J One .reason Is that students , as citizens , have a responsibility 
: to become literate irt science. It is. a concern for truth and 
accuracy (If riot ffelf^-preservatlon)- t© be able to evaluate critically 
the claims made by* scientific industries in popular magazines and 
newspapers . ^ Perhaps^Snore importantly J scientific literacy can ' 
: help our citizens cope with the exalted status of science often , 
granted by people who have only a vague notion of what cojistitutes 



;€cient^fCc>a^ learn ^out the historical foreei 

■ Y ■ \- -^^ - -r ^ ' - . • »^ ^ ■ ■ ■ = ^ ■ 

^ a%5f7pEk: iti^ thaoiratlcal-Bxparlmental Iriterplay that ledV and- 

^.till^ l^ds US, today scientific cons trtiqtlons / 

.-Structures tliat are pleasing andi useful to mankind. - 

jStrueturas thafr 'arie uiYlque Insofar' as much of the beauty inheretjt 



in thim lie in th^ir ^entative nature an amalgamation* of hypotheses,^ 



theories, physical laws and bold assimptidns. In effect, scientific' 
literacy , in addition to providing the knowledge ,to make s ettsible 
decisions in the area of cotimierce arid government , may enable us ; 
to distinguish /be tween science and scientism. ^ 

■ ■ ' ■ - - ■ /■ - ' : . : ^ ' [ ■ " ' . ■ ■ 
^„_Prieparatory chemistry programs must be selective , jie.cessarlly ; 

Even general freshman chemistry^ often smacks of being unrAalis tic^^ 

when it attempts to- cover the -whole spectrxM of topics commonly 

asso9iated-with general chemistry . Furthermore , we should constantly 

strive to weave- in anecdotal aventa from "real life" .in an effort 



to help Students conceptualize that which may be /ab 



■j. 



tract in terms 



of their own limited experiences. If our eKperimenml anecdotes arid 
demonstrations are "relevant*-, so much the better. 



RE tfflDIATION : / : : 

There seem to be* four outs tanding areas of need for the remediation 
of basic skills^ reading speed, reading comprehens ion , s tudy habits , 

and mathematics , We have all seen"^ examples of students reading at 

\ — '■ - ■ : ^ \ ■ ^ ■ . . '^ : ; ^ .■ _ ■ ^ H . ■ . 

a junior high (or. lower), level. > They read slow'ly and comprehend ^ with / , 

difficulty* The fact that they also must read and re-read for a ^ 



)er of hours that* far exceeds our expectations creates a demoralizing 
condition if not a nearly impossible hurdle for thftn to leap. 



Students who read chepals try problems ;*and fail to ideritify clearly 
'what they ire^ tryitig to solve and who, are unable to organize the 
/data avall^le need help desparately. 

^ Our college has a Learning Center eqttipped with the hardware 
and software designed to help these students,^ I t|is staffed v^with 
specialists in the field of. reading and study. And we direct our ' ^ 
students to ttiese specialists . Periodic aliyV fre^^Jho^^ ^ 
in reading and study are ^rovided-^and they /a It^ 
seems to me that this is the only reasonable way handle the 
problem. As long as we maintain an open-door admissions policy, 
the availability of' .reading . and study specialists and programs are 
essential for students prior to, .or concurrent with, preparatory 
couries , This not a redundant operation although it may seam ^ 
to be s^ . . \ ■ . 

Remedial work In mathematics - requires patience and reinforcemeiit 
The "new math'''l^ an easy scapegoat when w« chdose to envision it as 
it was in its early days. But the *'new math" is changing toward 
a more practlcai oreintation and we should agreeably rnove toward 
a fuller^ coopearation ^ith mathematics teachers . We cannot , and 
should not, expect theW; to; function as servants to the sciences. 
Mathematics teachers are starting to realise, as Keith Laidler ^ 
(University of Ottawa) says, that "Mathematics may be the; Queen 
of the Sciences, "but she should be prepared to mingle with her 

i " ' ^ :■ ^" '.# ' ,'3. 

subjects," ' ; : , 
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; * In bur effort ; to bridge the gap between pure and ; applied math, 
our remeaial work could Iprofl^^ on percentage ; 



calculations , graph construction in terpretatipri, basic al^braic : 

operatioiis/ dimensional analysis, scientific notation the proper 

use; of significant figures . I would suggest further that wa en^haslze 
^the *^uantitatlve aspects 4f our laboratbry eKarcises sp that numerical 
data are\constWtly moved from the raalm of :tha abstract to the 
concrete : 



There is no magic me tho^ there ate no perfect tools. 
But If we are reWllstlc and if. we care, each of us operating in an 
environment of mutual' respect , we can 'do the job. IJhlle we may not 
be preparing iq^any\or most of our students to be scientists, we 
can comnunlcate an^ enthusiasm for intellectual pursuit, increaise 
their scientific literacy, and pique their latent curlo;slt:y. . ^ 



EKLC 



ERIC 



^ qiEARlNGHOUSi FOR 
JUNIOR COLLiGiS 
. EE 36 



UNIVERSITY OF CALIFORNIA 

96 POWELL LIBRARY BUILDING 
LOS ANGELES. CALIFORNIA 90024 



JUL 31 1981 



s 



